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2 $\Omega_{p}$ ( )
, $x$ , $z$ $(x, y, z)$
( 1) , $a$ ,
$\Omega_{\delta}$ ( , $2\pi$ ), $\rho$
$\nu$ ,
$\frac{\partial u}{\partial t}=ux$ w-25 $xu-\nabla P+\frac{1}{Re}\nabla^{2}u$ , (1)
,
$\nabla\cdot u=0$ (2)
, $u(r, t)$ , $w(r, t)=\nabla xu$ , $t$ , $P=p+ \frac{1}{2}|u|^{2}-$





$u=\hat{x}\cross r$ ( $|r|=1$ ) (5)
3 –
2 2 , 10
cm , (Kanomax OR-









, 2 , $a=5cm$,
$\nu=0.01cm^{2}/s$ , $\Omega_{8}=2\pi n$ ( $n$ )
, $Re=1.6\cross 10^{4}n$
, 2 PIV
2 $v_{i}(x, t)(i=1,2)$ , 2 ,
$C_{1}(x, \tau)=\frac{\langle[v_{t}(x,t)-m_{i}(x)][v_{1}(x,t+\tau)-m_{i}(x)]\rangle}{\sigma_{i}(x)^{2}}$ (6)
(b) $\tau’71$
3: $Re=$ 4700. (a) ( $0.48T_{8}$ ) $\Gamma=0.04$ .
(b) $\Gamma=0.1$ . , $T_{\epsilon}$
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, $m_{i}(x)=\langle v_{i}(x, t)\rangle$ , , $\sigma_{i}(x)^{2}=\langle(v_{i}(x, t)^{2}\rangle-m_{i}(x)^{2}$
(6) $\overline{C}_{i}(\tau)$ 3 (a)
, $0.48T_{\theta}$ ,
, (b) , $\tau>0.5T_{s}$
, $\tau$
, $Re$ $\Gamma$ ,
4 , $O$ , $\bullet$ $\bullet$ ,
$I(x)=\sqrt{\frac{\langle|v(x,t)-\langle v(x,t)\rangle|^{2}\rangle}{\langle|v(x,t)|^{2}\rangle}}$ (7)
, 2000
, , 0.1 0.2 ,
$Re$





(2) , , 2




, $\tilde{U}=-\nabla^{2}U$ $U$ , $W$
, $x=r$ cos $\theta,$ $y=r$ sin $\theta$ cos $\varphi,$ $z=\sin\theta$ sin $\varphi$ , ,
$(r, \theta, \varphi)$ ( 1)
, - (1) rot , rot
$r$ , 2 ,
$- \nabla_{\perp}^{2}(\nabla^{2}-R_{\delta}\frac{\partial}{\partial t})\tilde{U}$
$=-2R_{\rho}[ \frac{\partial\tilde{U}}{\partial\varphi}+\frac{1}{r^{2}}\{\nabla_{\perp}^{2}(r$ sin $\theta\frac{\partial}{\partial\theta}-r\frac{\partial}{\partial r}r$ cos $\theta$) $-r \frac{\partial}{\partial r}(r$ sin $\theta\frac{\partial}{\partial\theta}+2r$ cos $\theta)\}w’]$
$+ \frac{R_{\theta}}{r^{2}}[\nabla_{\perp}^{2}(rN_{r})-\frac{l}{r^{2}\sin^{2}\theta}(r\frac{\partial}{\theta r}-2)r$sin $\theta\frac{\partial}{\partial\theta}$ ( $r^{2}$ sin $\theta N_{\theta}$ ) $- \frac{1}{s\dot{m}^{2}\theta}r\frac{\partial}{\partial r}\frac{\partial}{\partial\varphi}$ ($r$ sin $\theta N_{\varphi}$) $]$
$- \nabla_{\perp}^{2}(\nabla^{2}-R_{\delta}\frac{\partial}{\partial t})I\cdot V$
$=-2h[ \frac{\partial W}{\partial\varphi}+\frac{1}{r^{2}}\{\nabla_{\perp}^{2}(r\sin\theta\frac{\partial}{\partial\theta}-r\frac{\partial}{\partial r}r\cos\theta)-r\frac{\partial}{\partial r}(r\sin\theta\frac{\partial}{\partial\theta}+2r\cos\theta)\}U]$
$+ \frac{R_{s}}{r^{2}\sin^{2}\theta}[\frac{\partial}{\partial\varphi}(r^{2}\sin\theta N_{\theta})-r$ sin $\theta\frac{\partial}{\partial\theta}$ ($r$ sin $\theta N_{\varphi}$ ) $]$ , (10)
,
$N=u\cross\omega$ (11)
(5) $U$ $W$ ,
$U=0$, $\frac{\partial U}{\partial r}=0$ , $W=\sin\theta$ cos $\varphi$ ($r=1$ ) (12)
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( )
, $(r, \theta, \varphi)$ $Y_{l}^{m}(\theta, \varphi)$ ,
$\Phi_{n}^{l}(r)$ ,
$U(r, \theta, \varphi)=\sum_{n=0}^{N}\sum_{l=0}^{n}\sum_{m=0}^{l}\check{U}_{ulm}\Phi_{n}^{l}(r)Y_{l}^{m}(\theta, \varphi)$ , (13a)
















5: $\Gamma=0.14$ . $(a)$ $Re=1250$. $(b)$
$Re=1300$ .
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$(x, y)$ , 2
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, $Re=10,$ $\Gamma=0.1$ .
5
,
$(\cdot Re\ll 1)$ , $(\partial/\partial t=0)$ $Re$ ,
$u=u^{(0)}+Reu^{(1)}+Re^{2}u^{(2)}+\cdots$ (15)
$U,$ $W,$ $w,$ $N$ $Re$ , (10)$-(12)$
$Re$ ,
$u_{r}^{(0)}=0$ , $u_{\theta}^{(0)}=0$ , $u_{\varphi}^{(0)}=r$ sin $\theta$ (16)
, , 1












10: $(x, y)$ A
$x$
$(x, y)$ $B$
$(r, \theta, \varphi)$ , ,
$\dot{r}=u_{r}$ , $\dot{\theta}=u_{\theta}/r$ , $\dot{\varphi}=u_{\varphi}/$ ( $r$ sin $\theta$) (18)
, $(x, y)$ $(r_{in}, \theta_{in}, 0)$ $x$
$(x, y)$ $r$ $\theta$ $\Delta r,$ $\Delta\theta$
( 10)
,
$\Delta\theta=Re^{3}\frac{\pi\Gamma^{2}}{32400}(1-r_{in}^{2})(3-22r_{in}^{2}+27r_{in}^{4})\sin 2\theta_{in}+O(Re^{4})$ , (19)
$\Delta r=-Re^{3}\frac{\pi\Gamma^{2}}{16200}r_{in}(1-r_{\ln}^{2})^{2}(1-3r_{in}^{2})(3\cos^{2}\theta_{in}-1)+O(Re^{4})$ (20)




, (19) (20) , $r$ $\theta$ ,
$\frac{dr}{d\theta}=-\frac{2r(1-r^{2})(1-3r^{2})(3\cos^{2}\theta-1)}{(3-22r^{2}+27r^{4})\sin 2\theta}$ (21)
, $r_{in}arrow r,$ $\theta_{in}arrow\theta,$ $\Delta r/\Delta\thetaarrow dr/d\theta$
,
$r^{3}(1-r^{2})^{2}( \frac{1}{3}-r^{2})(1-\cos^{2}\theta)$ cos $\theta=const$ . ( $\equiv A$ ) (22)
, $A$ 11 , (22) $A$
, ,





, $x$ , $y$ $r_{c2}\equiv 1/\sqrt{3}(=0.577\cdots)$
8 ($x$ ) , 2








$(x, y)$ $xy^{2}(1-x^{2}-y^{2})^{2}( \frac{1}{3}-$
$x^{2}-y^{2})=A$ $x^{2}+y^{2}< \frac{1}{3}$ , $A$ , $\pm 0.0001$ ,
$\pm 0.0004,$ $\pm 0.001,$ $\pm 0.002,$ $\pm 0.003$ , , $x^{2}+y^{2}> \frac{1}{3}$ , $\pm 0.0001$ ,
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